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(54) [Title of the Invention] MULTILAYER PRINTED CIRCUIT BOARD 
(570 [Abstract] 

[Object] The object of the present invention relating to a multilayer printed circuit board in 
which a fine printed circuit is formed on the surface of an insulating substrate consisting of a 
composite material containing an organic resin and an inorganic filler, is to obtain a printed 
circuit board in which the insulating substrate is colored without the degradation of 
characteristics. 

[Means to Attain the Object] A multilayer printed circuit board 1 comprising an insulating 
substrate 2 consisting of a composite material containing an organic resin and an inorganic filler, 
and a printed circuit 3 consisting of a metal with a low electric resistance, wherein the insulating 
substrate 1 (sic) contains at least one coloring agent selected from a group including carbon, 
silicon carbide, boron carbide, titanium carbide, silicon nitride, boron nitride, titanium nitride, 
and titanium boride in a content ratio of 0.01 to 5 wt.%. In particular, when the coloring agent is 
at least one compound selected from a group including carbon, titanium nitride, silicon carbide, 
and titanium carbide, the coloring agents are individually dispersed in the insulating substrate in 
the form of particles or particle aggregates with a maximum size of no more than 10 [im. 

[Patent Claims] 

[Claim 1] A multilayer printed circuit board comprising an insulating substrate consisting of a 
composite material containing an organic resin and an inorganic filler, and a printed circuit 
consisting of a metal with a low electric resistance, wherein said insulating substrate contains at 
least one coloring agent selected from a group including carbon, silicon carbide, boron carbide, 
titanium carbide, silicon nitride, boron nitride, titanium nitride, and titanium boride in a content 
ratio of 0.01 to 5 wt.%. 

[Claim 2] The multilayer printed circuit board as described in Claim 1, wherein when said 
coloring agent is at least one compound selected from a group including carbon, titanium nitride, 
silicon carbide, and titanium carbide, the coloring agents are individually dispersed in the 
insulating substrate in the form of particles or particle aggregates with a maximum size of no 
more than 10 (im. 



Multi layered wiring board used in package for semiconductor device 
accommodation e.g. IC - has insulated substrate made of organic resin, 
inorganic filler and colouring agent with specific weight proportion 
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The wiring board (1) has an insulated substrate (2) which contains 
organic resin and inorganic filler. A colouring agent selected from 
silicon carbide, boron carbide, titanium carbide, silicon nitride, 
boron nitride, titanium nitride and titanium boride with 0.01-5wt% is 
also contained in the substrate. 

A wiring circuit (3) which contains flow resistance metal is formed 
on the insulated substrate. 

ADVANTAGE - Improves bonding nature and mounting nature of 
semiconductor device. Prevents reduction in yield by poor external 
appearance such as blotches and irregular colouring. Improves device 
characteristics . 
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(57) [Abstract] 

[Ptoblem] insulating substrate metallized substrate which colors 
to hindrance none on characteristic is obtainedin multilayer 
metallized substrate where microscopic metallization circuit was 
formed to surface of insulating substratewhich consists of 
/ inorganic filler and organic resltt 

[Means of Solution] Consists of composite material of org3nic r 
esin and inorganic filler insulating substrate 2 which, In 
multilayer metallized substrate 1 which possesses with 
metallization circuit 3 which consists of the low resistance metal 
putting, insulating substrate 1, It contains colorant of at least 1 
kind which is chosen from group ofthe carbon, silicon carbide, 
carbonizing boron, titanium carbide, silicon nitride, boron 
nitride ,The titanium nitride and titanium boride at ratio of 0.0 1 
to 5 weight%, when especially colorant,it is a at least 1 kind, 
wfiich is chosen irom group of carbon., JjtaniumnitriHe^the 
silicon carbide and titanium carbide, maximum narticle 
diameter becoming independent in insulating substrateas 
particle or aggregated particle of 1 0 or less, it disperses 
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[Qaim(s)] 

[Claim 1] In nnultilayer metallized substrate which possesses with 
insulating substrate which consists of theconposite material of 
or^nic resin and inorganic filler and metallization circuit which 
consists of the low resistance metal, aforementioned insulating 
substrate, multilayer metallized substrate which designates that 
thedye of at least 1 kind which is chosen from group of carbon, 
the silicon carbide, carbonizing boron, titanium carbide, 
silicon nitride, boron nitride, titanium nitride and thetitanium 
boride is contained at ratio of 0.0 1 to 5 weight % as feature. 



[000 1] 



[0002] 

«aoE«36^ril64-b5 5 ?9 »AEI»&*<$j!l£;h.Tli 
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[Claim 2] When aforementioned colorant, it is a at least 1 kind 
which is chosen from thegroup of carbon, titanium nitride, 
silicon carbide and titanium carbide, as for the said colorant, 
maximum particle diameter becoming independent respectively 
in insulating substrate as theparticle or aggre^ted particle of 10 
|imor less, multilayer metallized substrate which it states in 
theClaim 1 which designates that it is dispersed as feature. 

[Description of the Invention] 
[0001] 

[Technological Field of Invention] It is something regflrding mu 
ltilayer metallized substrate which possesses insulating substrate 
ofthecoloration where this invention was suited for for 
example semiconductor element package , etc consists ofthe 
composite material of inpreanic filler and organic resia 

[0002] 

[Prior Art] From until recently, ceramic multilayer metallized su 
bstrate where metallization of high density ispossible as 
mil ti layer metallized substrate which is used for package which 
stores up the multilayer metallized substrate and for example 
semiconductor element, is used. As for this multilayer ceramic 
metallized substrate, alumina or other insulating substrate, 
metallization conductor which consists of Wand Mo or other 
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high melting point metal which were formedto surface, being 
something which is constituted, recessed part is formed by 
portion of this insulating suhstrate, semiconductor element is 
storedup inside this recessed part, recessed part it is something 
which is sealed to theairtigfrt with lid 

[0003] However, as for ceramic which forms insulating substrate 
of this kind of ceramic multilayer metallized substrate,being 
hard, notch and crack etc of ceramic are easy to occurfrom 
fact that it possesses property which is brittle, in the production 
step or transport step, there was a or other problem where yield 
rate is low becausethere are times when airtight seal 
characteristic of semiconductor element is impaired. 

[0004] In addition, Reg3rding multilayer ceramic metallized sub 
strate, Printing metalizing ink in greensheet before sintering, 
Laminating sheet after printing, sintering, it is produced, but, In 
production step, there was a problem that with high 
temperature there to be aproblemthat, because bake shrinkage 
occurs due to calcining, warp or otherdeformation and scatter 
etc of dimension are easy to occur in thesubstrate which is 
acquired, it cannot correspond to fully vis-a-visthe ultrahigh 
density conversion of circuit board and request where flatness 
ofthe flip chip or other substrate is harsh. 

[0005] Then, recently, with print substrate it forms rracroscopi 
c circuit in substrate surface whichglues copper foil with etchirg 
method , does after driving laminating thissubstrate, also 
substrate which multilayering is done is proposed. In addition, 
in order to raise strength regarding this kind of print substrate, 
also substrate which disperses spherical shape or fibrous 
inorganic filler vis-a-vis the organic resin is proposed, also 
application to multichip module (MCM) etc which installsthe 
multiple semiconductor element on insulating substrate which 
consists of these composite material is examined 

[0006] 

[Problems to be Solved by the Invention] On one hand, it is desi 
red to other than insulating property or other electromagnetic 
characteristic , strength or other mechanical property , the 
heat resistance or other thermal property and corrosion 
resistance or other chemical property, as property which is 
required to insulating substrate ofthe metallized substrate which 
is used for nxiltilayer metallized substrate and semiconductor 
element package etc, that the external appearance is blade. 
When as for this in case of blade discovery is easy even with 
thelittle dirt, in addition, is blade, when part wears, the breakage 
does, it possesses benefit which can identify siteclearly. 

[0007] In addition, recently, mount of electronic part and semi 
conductor element and automationof inspection process 
advance, are many times when it identifies with metallization 
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partand insulating substrate in optical, attaching contrast of 
insulating substrate and themetallization circuit, it is necessary 
for visual recognition of connecting site to raise. Furthermore, 
black is a weight feel, is liked even from point whichis superior 
in aesthetics. 

[0008] But, fact that we are not observed so far concerni ng col 
oring ofthe insulating substrate which consists of inorganic filler 
and organic resin which are used forthe multilayer metallized 
substrate, concerning change of characteristic with dye we 
arenot examined was present state. 

[0009] Therefore, as for this invention, insulating substrate it 
designates that metallized substratewhich colors to hindrance 
none on characteristic is offered as objective in themultilayer 
metallized substrate where microscopic metallization circuit was 
formed to surface of insulating substrate whichconsists of 
inorganic filler and or^nic resia 

[0010] 

[Means to Solve the Problems] As for these inventors, As descri 
ption above concerning problem result of diligent investigation, 
In insulating substrate which consists of composite material 
which mixes with inorganic fillerand resin to uniform 
confronting, colorant doing, carbon, silicon carbide, 
carbonizing boron, titanium carbide, silicon nitride , boron 
nitride , at least 1 kind which is chosen from group of titanium 
nitride and titanium boride isused for ideal, Furthermore these 
colorant are combined at ratio of 0.0 1 to 5 weight %, 
Especially, As for aforementioned colorant, maximum particle 
diameter particle or aggregated particle of 10 (Jmor less doing, 
Becoming independent respectively in insulating substrate, be 
able to acquire thesuhstrate which displays black without 
exerting influence on microscopic metallizationwhich was 
formed to surface by dispersing,, you answered to therequest of 
ultrafine conversion and precision conversion of futurecircuit, 
furthermore you discovered fact that ultraprecision fine 
metallization multilayer circuit board whichpossesses good color 
which designates black as base isacquired 

[0011] 

[Embodiment of Invention] Conceptual diagram of multilayer 
metallized substrate of this invention was shown in Figure 1. 
multilayer metallized substrate 1 of this invention, possesses 
with insulating substrate 2 and metallization circuit 3 ofthe 
multiple, metallization circuit 3, is formed between insulating 
substrate 2, or surface of theinsulating substrate 2. In addition, 
metallization circuit 3 is formed by for example copper , 
aluminum , gpld and silver or other low resistance metal . 

[0012] According to this invention, above-mentioned insulating 
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substrate consists of thecorrposite material of inorganic filler 
and org?nic resin, inorg3nic filler in organic resin is dispersedto 
uniform at ratio of 50 to 80 vol%. 

[0013] You can use material of Si02, A12CB, ZrQ2,TiQ2,t 
he AlN,BaT103,SrTiQ3, zeolite, CaTiQ3 and aluminum 
borate or other public knowledge asthe inorganic filler which 
forms this composite material. As for shape of filler average 
particle diameter 20 pm or less and especially 10 nm or less, 
in optimum otherthan powder of spherical of 7 pm or less, 
average aspect ratio fibrous things such as 2 or more 
andespecially 5 or greater. Vatican use also woven fabric ones 
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[0014] On one hand, it consists of PPE (polyphenylene ether), 
BT resin (bismaleimide triazine), epoxy resin , the polyimi de 
resin, fluororesin and phenolic resin or other resin as organic 
resin where inorgflnic filler isdispersed,, it is desirable to be a 
thermosetting resin of liquid with room temperatureas starting 
material especially. 

[001 5] It is something which combines at least 1 kind which is c 
hcsenfromthegroupof carbon, silicon carbide, carbonizing 
boron, titanium carbide, silicon nitride, the boron nitride, 
titanium nitride and titanium boride according to this invention, 
in composite material which forms insulating substrate 2, as 
colorant, as colorant. Especially, at least 1 kind which even 
among these is chosen from carbon 5 the silicon carbide, 
titanium carbide and titaniumratrideisgood As for this 
colorant, 0.0 1 to 5 weight% and especially 0.05 to 4 wt% or 
more,furthennoreitisgcxxltoaddatratioof0.1 to3 wt%. As 
for this, when addition quantity is less than 0.0 1 wt%, coloring 
effect thecolor uneveness etc occurs not to be a fully, in 
substrate, in addition when,the addition quantity is more than 5 
weight%, electrical resistance of insulating substrate itself 
decreases, isbecause it becomes cause where dielectric constant 
and dielectric loss tangent or other electrical property disperse. 

[0016] In addition, this colorant exists as particle or aggregated 
particle, but amongthe above-mentioned colorant, like carbon , 
titanium nitride, silicon carbide andthe titanium carbide when 
colorant of low resistance of that itself is used, as forthese 
colorant particle maximum particle diameter becoming 
independent individually as particleof 10 pmor less and 
especially 8 |Jm or less, it is desirable to exist. As for this, with 
colorant of above-mentioned low resistance, when betweenthe 
microscopic metallization circuit which was formed to surface 
of insulating substrate or it exists inthe form where microscopic 
particle is connected as big particle, resi stancebetween 
metallization circuit decreases, short such as does, are times 
whOTthe reliability of metallization circuit is impaired 
depending upon in case. 
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[0017] This kind of multilayer metallized substrate is produced 
for example following way. First, insulating substrate is 
produced, mixes colorant which is mentionedearlier inorg3nic 
filler powder and in addition to powder or liquid org3nic resin,to 
fully at specified ratio with kneader (kneader) and 3-roIl mill or 
other kneader or other means. As this tine, mentioned earlier, 
as for colorant, in insulating substratebecoming independent in 
uniform as powder or aggregated particle, it isdesirable to 
disperse. For that, furthermore extending from time when it 
requires in thekneading of inorganic filler and organic resin, 
uniform dispersion conversion is possible by thelengthy doing 
kneading. 

[0018] Next, forming in sheet those which are mixed to fijlly 
with therolling method, extrusion method and doctor blade 
method or other widely known resin molding method , you 
obtain theinsulating substrate. This time, semicured it is 
desirable, in semicured , as for orgsnicresintodo organic resin, 
in case of thermoplastic resin, under heating those which 
aremixed cools in case of thermosetting resin, if complete 
solidification does to thetemperature which is a little lower than 
sufficient temperature should have heated. 

[0019] And, wiring circuit is formed in surface of this insulating 
substrate, copper or other metal foil after sticking to insulating 
layer with adhesive, forming theresist of circuit pattern, 
etching it removes metal of unnecessary portion information of 
wiring circuit with acid, or etc it sticks metal foil which notch is 
done beforehand. As other method, after forming with screen 
printing and photoresist method etc,dry ing in circuit pattern, it 
can pressurize conductive paste which includes thecopper , 
aluminum, gold and silver or other metal powder in surface of 
insulating layer,it can form by fact that it sticks to insulating 
layer. 

[0020] Next, formii^ via vis-a-vis insulating substrate which for 
med metallization circuit,with desire with punching method, 
and laser machining above-mentioned conductive paste itis 
filled. And, positioning doir^g insulating substrate of multiple, 
while laminating theinsulating layer and heating pressure 
bonding doing, it can acquire multilayer metallized substrate 
byhardening organic resin of insulating layer completely. 

[0021] Is acquired in this way as for multilayer metallized substr 
ate which, Because contrast of metallization circuit which 
consists of copper and the al uminum or other low resistance 
metal which were formed to surface because insulating substrate 
is colored tothe black, is clear, it is ideal in mount of electronic 
part with optical rreansand mount and bonding etcIQ 
furthermore, it is possible also todecrease decrease of yield rate 
with stain and color uneveness or other poor external 
appearance. 

[0022] 



I STA's ConvertedKokai(tm), Version 1 .2 (There may be errors in the above translatioa ISTA cannot 
be held liable for any detriment from its use. WWW: http://www.intlscience.com Tel: 800-430-5727) 



P.7 



JP 97270$84 Machine Translation 



- FirstPass 



4=?-t l x ¥tymm< 5 /i m<D j§a v u * 5 o t % 

(o % Btitmm (sic), mmm <b 4 o . BMb* 
*> d i o , atbsx (si 3 N 4 > , aibn* (BN 

) , tt<b^*> (T i N) , !Hb**> (TiB 2 ) 

1 *K¥4N0. 3 1 I*. 5§»S i 0 2 : ItK*^«BB= 5 0 : 
5 0f*«% o SS^NO. 3 2I4, SrT i 0 3 : BTUv>= 



[0 0 2 3] Ztl\zmmtLXBT\s*s>\z1$LTitWtMt'J 
X^'J-SBHLfc. 

**2 00 jzmOv— httlC/S^Lfco CICDv— hJSOmrn 

H&lC*y*MB5 0jinu @&P B 1^S5 0Xim<DtE]S&£Jf2j£ 
T#bftfcv-h£8l«®U 2 0 0°C. 3 0^ *§t* 



[0 0 2 5] ft&ttfe»BKCOftB$S«ft«iMinBI= 

fe«fci;5 0/imOBH^»*4tifclHlttlHIOlMi 
«Si*Itt3lEl OOVSWioLBSLfc. *fc, «B%tfO>B 

y«»u #ft*j«)«*»aiBiitttt 



[Working Exanple(s)] In order to produce multilayer metallized 
substrate of this invention, average particle diameter measured 
weight didthe fused silica 50 vol% and BT resin 50 vol% of 5 
(jmas inorganic filler, in order carbon (Q,the silicon carbide 
(SiQ, carbonizing boron (B4Q, titanium carbide (TiQ, 
silicon nitride (Si3N4), boron nitride (BN), titanium nitride 
(UN) andthe titanium boride (HB2 ) to become ratio which 
ratio in total amount shows in theTable 1 furthermore as 
colorant, added Furthermore, as for sample No.31 in Table 1, 
molten Si Q2 : epoxy resin =50:50 vol% . sample No.32 added 
colorant to those which are nixed with volume ratio ofthe 
SrTiQ3 : BT resin =50:50. 

[0023] Furthermore catalyst in order to promote hardening resi 
n wasadded including methylethylketone vis-a-vis butyl acetate 
and epoxy resin vis-a-visthe BT resin as solvent in this, 1 to 3 
hours after mixing, slurry wasmanufactured with mixer where 
impeller blade revolves and rotates and 

[0024] This slurry with doctor blade method , it formed in sheet 
of thickness 200 Jim. This sheet was cut off in 50 mm square, 
via was formed with the punching method . circuit of linewidth 
50 (Jm and circuit interval 50 Jim was formed conductive 
paste whichdesignates copper as main component in this sheet 
with screen printing method , theconductor ink was imbedded to 
also via sheet which it acquires in this way was laminated 8 
layer, theresin was hardened in 200 °C, 3 0 min and 
atmosphere, multilayer substratewas acquired. 

[0025] Color of multilayer substrate which it acquires was obser 
ved with visualor both eyes. In addition, insulatirg resistance 
of insulating substrate itself in multilayer metallized substrate, 
and insulating resistance between circuit which was formed with 
interval of the50 pn, imparting it did direct current 100V and 
measured. In addition, structure of insulating substrate was 
observed with electron microscope , themaximum particle 
diarreter and structure state of dye were observed It showed 
result in Table 1. 



[002 6] 



[0026] 
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[Table 1] 
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[0027] It was possible to designate substrate itself as black, acco 
rding to theTable 1, by adding dye at ratio of 0.0 1 to 5 wt%, 
contrast of the metallization circuit became clear. At time of 
dye no addition, substrate itself becomes white. In addition, 
when dye addition quantity exceeds 5 wt%, substrate displays 
theblack, but it became lower than 109 Q where insulating 
resistance is neededfor imltilayer substrate. 



[0028] mmwyj^-tfimmtoty-mmt* u 

0. 4tStiftN0. 5. H¥*No. 1 2 & KB No. 1 3. IS¥*No 
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[0028] As for uniform kneading of inorganic filler and organic r 
esin, Asshownin sample No. I, With 1 hour kneading it could 
designate with kneading method of thisWorkirg Example as 
fully, but, colorant of electrical conductivity was added when, 
sample No.4 sample No.5, sample No. 1 2 sample No. 1 3, 
sample No. 1 8 sample No. 1 9, As been clear from contrast with 
sample No.26 and sample No.27, kneading time with 
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conventional kneading time, sample No.5, Like 13 and 1 9, 2 7, 
as weave which becomes independently extending in 2 times to 
3 times it was in tendency where resistance betweenthe circuit 
becomes low aggregated particle part weave which is connected 
tobe seen, but, kneading time in comparison with conventional 
tims, with colorantas microscopic particle it was possible, 
because of this, to disperse it waspossible to raise insulating 
property between circuit. 

[0029] In addition, as coloration filler, to other than carbon, in 
thesame way, it was possible making use of silicon carbide , 
carbonizing boron, the titanium carbide, silicon nitride, 
boron nitride, titanium nitride and titanium boride to color 
the substrate to black regardless of types of inorganic filler and 
organic resin,as furthermore, shown in sample No.31 and 32, 
replacing typesof inorganic filler and organic resin, similar 
coloring effect acquired. 

[0030] 

[Effects of the Invention] Above you detailed sort, As for multi 
layer metallized substrate of this invention, Impair electrically 
insulating property of insulating substrate which consists of 
composite material of inorgpnic fillerand organic resin it to be, 
weight feel because contrast of metallization circuit which 
consists of copper and aluminum or other low resistance metal 
which were formed to surface because coloration it hasmade 
black which overflows, is clear, it is ideal in mount of 
theelectronic part with optical means and mount and bonding 
etc IC, furthermore,it is possible also to decrease decrease of 
yield rate with the blotch and color uneveness or other poor 
external appearance. 

[Brief Explanation of the Drawing(s)] 

[Figure 1] It is a conceptual diagram of multilayer metallized sub 
strate of this inventioa 

[Explanation of Reference Signs in Drawings] 

1 multilayer metallized substrate 

2 insulating substrate 

3 metallization circuit 
[Figure 1] 
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